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PROBLEM TO BE SOLVED: To enable excellent transfer 

and formation of an optical diffraction structure on a 
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material for transfer in an arbitrary transfer pattern 
without causing a problem such as sticking, by providing 
an optical diffraction structure forming layer on one 
surface of a base sheet and by providing a back 
lubricative layer containing a multivalent metallic salt of 
alkyi phosphoric ester on the other surface thereof. 
SOLUTION: In the case when an optical diffraction 
structure of a hologram, a diffraction grating or the like 
is provided on a base of each sort, it is transferred and 
formed by using a transfer sheet. In this transfer sheet, 
an optical diffraction structure forming layer is provided 
on one surface of a base sheet and a back lubricative 
layer made to contain a multivalent metallic salt of alky! 
phosphoric ester is provided on the other surface 
thereof. As for the multivalent metallic salt of the alkyI 
phosphoric ester contained in the back lubricative layer, 
compounds expressed by the formula I and/or the 

formula II are used preferably. In the formulas, R denotes a 12 or higher C alkyI group, M 
multivalent metal and (n) a valence of M, and the ratio of the salt contained in the back 
lubricative layer is preferably 10-20 pts.wt to 100 pts.wt. of a binder. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 
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[Claim(s)] 

[Claim 1]A transfer sheet while the optical diffraction structure formative layer is provided in one 
field of a substrate sheet, wherein a back slippage layer which made polyvalent metallic salt of 
alkyi phosphoric ester contain is provided in a field of another side of the substrate sheet 
concerned. 

[Claim 2]The transfer sheet according to claim 1 whose polyvalent metallic salt of alkyI 
phosphoric ester contained in a back slippage layer is a compound expressed with a following 
chemical formula (1) and/or a chemical formula (2). 
"Formula 1] 
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(However, as for a with a carbon numbers of 12 or more alky! group and M, polyvalent metal and 
n of R are the valences of M.) 

[Claim 3]Claim 1 whose rates which polyvalent metallic salt of alkyI phosphoric ester contains in 
a back slippage layer are 10 thru/or 20 weight sections per binder 100 weight section, or a 
transfer sheet given in two. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the transfer sheet which can carry out transfer 
formation of the variable information which consists of optical diffraction structures with the 
heating medium like a thermal head in detail about a transfer sheet 
[0002] 

[Description of the Prior Art]Conventionally, in order to provide optical diffraction structures, 
such as a hologram and a diffraction grating, in various kinds of substrates, such as a credit card, 
an ATM card, and gold notes. The method of carrying out transfer formation of the optical 
diffraction structure using a transfer sheet is taken. Usually, as this kind used of a transfer 
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sheet on the substrate sheet stratum disjunctum, the resin layer in which optical diffraction 
structure is formed, and an adhesives layer are laminated one by one, and the thing of 
composition is known (for example, JP,H4~281489,A etc.). 

[0003]Although the heated transfer by hot stamping is common as a concrete means for carrying 
out transfer formation of the optical diffraction structure to a transfer material slack various 
substrate with the transfer sheet like the above. The transfer by hot stamping will be restricted 
to a thing with the constant transfer pattern, and there is fault that the metallic mold of hot 
stamping must be exchanged for changing the transfer pattern of optical diffraction structure 
each time. For this reason, although the heated transfer by hot stamping was suitable when 
transfer formation of the optical diffraction structure was carried out in large quantities by the 
sanrie pattern, it had the problem of being unsuitable for carrying out transfer formation of the 
optical diffraction structure to a different pattern of the versatility according to that purpose and 
use being individually. 

[0004]On the other hand, if the heating medium like a thermal head into which an exothermic 
part is freely changeable according to a desired transfer pattern is used, it will be considered as 
if it could carry out transfer formation of the optical diffraction structure by arbitrary patterns. 
[0005]However, if heated transfer by a thermal head is performed from the rear-face side in 
which the optical diffraction structure is not provided, using the transfer sheet constituted as 
mentioned above that transfer formation of the optical diffraction structure should be carried out 
to a transfer material as it is. . Air enters and the thermal head which moves while being strongly 
pushed to a transfer sheet so that heat conduction to a transfer layer may not become 
insufficient and the transfer sheet concerned weld. What is called a sticking phenomenon 
occurred and there was a problem of it becoming impossible running a transfer sheet or a 
transfer sheet fracturing from the portion, when remarkable. Since it would become a cause by 
which this burns with the heat impressed at the time of transfer, and damages a thermal head if 
dregs arise from a contact surface with a thermal head by contact with a thermal head, 
degradation by heating, etc.. it needed to be made for such dregs not to arise. 
[0006]This invention is an invention made in view of the above-mentioned problem, and even if it 
performs transfer by the heating medium like a thermal head, it tends to provide the transfer 
sheet which can carry out transfer formation of the optical diffraction structure to a transfer 
material good with arbitrary transfer patterns without problems, such as sticking arising 
[0007] 

[Means for Solving the Problem]That is. a back slippage layer in which this invention transfer 
sheet made a field of another side of the substrate sheet concerned contain polyvalent metallic 
salt of alkyi phosphoric ester while the optical diffraction structure formative layer was provided 
in one field of a substrate sheet is provided. 

[0008]If it is in this invention, it is preferred that polyvalent metallic salt of alkyI phosphoric ester 
contained in a back slippage layer is a compound expressed with a following chemical formula (1) 
and/or a chemical formula (2). 
iFormula 3] 
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(However, as for a with a carbon numbers of 12 or more alkyi group and M, polyvalent metal and 
n of R are the valences of M.) 

[0009]As for the rate which polyvalent metallic salt of alkyI phosphoric ester contains in a back 
slippage layer, it is preferred that they are 10 thru/or 20 weight sections per binder 100 weight 
section. 
[0010] 

[Embodiment of the InventionjHereafter, the embodiment of this invention transfer sheet is 
described in detail based on Drawings. Drawing 1 is a sectional view showing an example of this 
invention transfer sheet 1. 

[001 1]If it is in this invention transfer sheet 1, while the optical diffraction structure formative 
layer 4 is formed in one field of the substrate sheet 3 like an example to illustrate, the back 
slippage layer 2 is formed in the field of another side of the substrate sheet 3 concerned. Each in 
[ 7 and 8 ] a figure is the stratum disjunctum and thermal adhesives layer which are provided if 
needed in this invention. 

[0012]Heat this this invention transfer sheet 1 from the back slippage layer 2 side with the 
heating medium like a thermal head, and a transfer material is made to transfer the optical 
diffraction structure formative layer 4, It is for carrying out transfer formation of the optical 
diffraction structure by arbitrary patterns by this, and it is preferred to constitute that heat 
conduction by the side of the optical diffraction structure formative layer 4 should be made not 
to be prevented from the back slippage layer 2 side at the time of transfer, so that the thickness 
of the transfer sheet 1 whole may be set to 5-30 micrometers. Since it is generally constituted 
by multilayer structure and total thickness becomes large in the transfer sheet 1 like this 
invention, in order for the transfer layer to raise the resolution of optical diffraction structure, it 
is necessary to make thermal diffusion hard to carry out to a plane direction on the back 
slippage layer 2 — for that purpose — the thermal conductivity of the back slippage layer 2 — 

LOxlO'^^kcal/ms — below .** ~ desirable — 0.2x1 ©""^kcal/ms — it is desirable that below .** 
carries out. 

[0013]In the back slippage layer 2 provided in this invention transfer sheet 1. Polyvalent metallic 
salt of the alkyI phosphoric ester which polyvalent metallic salt of alkyI phosphoric ester contains 
in order to give slippage to the back slippage layer 2 concerned, and the back slippage layer 2 is 
made to contain in this invention. The alkaline metal in the alkali metal salt of alkyI phosphoric 
ester can be replaced and obtained with polyvalent metal. The polyvalent metallic salt of this 
alkyI phosphoric ester itself is publicly known as an additive agent for plastics, and the thing of 
various grades is marketed. 

[001 4] Although any polyvalent metallic salt of the alkyI phosphoric ester marketed can be used 
in this invention, in this invention, especially polyvalent metallic salt of the alkyI phosphoric ester 
used preferably is expressed with a following chemical formula (1) and/or a chemical formula (2). 
Formula 5] 
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However, R is a with a carbon numbers of 12 or more of a cetyl group, a lauryl group, a stearyl 
group, etc. alkyI group, and its stearyl group is preferred also especially in these alkyI groups. M 
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is polyvalent metal, such as alkaline earth metal salt, such as barium, calcium, and magnesium, 
zinc, or aluminum, and n expresses the valence of M. 

[001 5]polyvalent metallic salt of alkyi phosphoric ester which was described above in this 
invention is contained in the back slippage layer 2 — making, [ hit and ] That it should prevent 
that neutralize an acid radical produced from polyvalent metallic salt of alkyI phosphoric ester, or 
its decomposition product when heat is impressed to the back slippage layer 2 from a heating 
medium, and a heating medium is corroded, In the back slippage layer 2 concerned, it is preferred 
to add an alkaline substance with polyvalent metallic salt of alkyI phosphoric ester. 
[0016]As such an alkaline substance, a hydrotalcite, aluminium hydroxide. Aluminum silicate, a 
magnesium silicate, magnesium carbonate, hydroxylation alumina magnesium aluminum glycinate. 
Alkaline inorganic compounds, such as magnesium hydroxide and magnesium oxide, Methylamine, 
dimethylamine, trimethylamine, ethylamine, Diethylamine, triethylamine, propylamine, dipropyl 
amine, Tripropylamine, a butylamine, dibutyl amine, tributylamine, Pentylamine, dipentylamine, 
tripentylamine, trihexyl amine, Trioctylamine, decyl amine, dodecyl amine, didodecyl amine, 
Tridecyl amine, tetradecylamine, pentadecyl amine, hexadecyl amine, Heptadecyl amine, 
octadecyl amine, eicosyl amine, docosyi amine. Amines, such as ethanolamine, diethanolamine, 
triethanolamine, propanolamine, dipropanolamine, isopropanolamine, N-methyl-nonyl amine, N- 
methyl-decyl amine, and N-ethyl-palmitylamine, can be illustrated. These things may be used 
independently, or it may mix and they may be used When adding an alkaline inorganic compound, 
it is preferred that Mohs hardness adds less than three thing. While amine is ordinary 
temperature fixity, the boiling point s not less than 200 ** thing is preferred. 
[0017]As for the above-mentioned alkaline substance, it is preferred to be added at a rate of 
about 0.1-10 mol per polyvalent metallic salt of 1 mol of alkyI phosphoric ester. Improvement in 
an effect acquired even if an acid radical produced from polyvalent metallic salt of alkyI 
phosphoric ester or its decomposition product cannot be neutralized thoroughly and it will make 
[ many / more than needed ] an addition, if there are few additions of an alkaline substance to 
polyvalent metallic salt of alkyI phosphoric ester is not found. 

[0018]In order to raise the heat resistance of the back slippage layer 2, as a heat-resistant 
agent Hydro-Salta Ito DHT-4A (made by Kyowa Chemical Industry), The talc micro ace L-1 
(product made from Japanese talc). Teflon Leblond L-2 (made by Daikin Industries). Fluoridation 
graphite SCP-10 (product made from the 3 treasure chemical industry), black lead AT40S 
(product made from oriental industry). Or particles, such as silica, calcium carbonate, barium 
sulfate made from precipitate, urea resin bridge construction powder, styrene / acrylic resin 
bridge construction powder, amino resin bridge construction powder, silicone powder, wood flour, 
second-class-ized molybdenum, and boron nitride, can also be added in the back slippage layer 
2. 

[0019]In the back slippage layer 2. a wax, silicone oil, higher fatty acid amide. Sprays for 
preventing static electricity, such as conducting agents, such as thermolysis type agents, such 
as ester and a surface-active agent, lubricant, and carbon black, quarternary ammonium salt, and 
alkyI phosphoric ester, etc. can also be added if needed in the range which does not bar the 
purpose of this invention. 

[0020]In order to form the back slippage layer 2 on the substrate sheet 3 in this invention 
transfer sheet 1, Polyvalent metallic salt of alkyI phosphoric ester and other suitably selected 
additive agents are blended with a resin binder. It can form by carrying out coating by a coating 
means of common use of a photogravure coating machine, a roll coater, a wire bar, etc., and 
drying using coating liquid which was made to dissolve or distribute and prepared this in suitable 
solvents, such as acetone, methyl ethyl ketone, toluene, and xylene. In order to fully demonstrate 
performance of a request of the back slippage layer 2 at this time. It is preferred that below 5.0 
g/m^ forms the back slippage layer 2 in thickness of 0.1 - 1.0 g/m^ preferably on a solid content 
standard so that it may become about [ H-2H ] hardness with pencil hardness, and since 
sensitivity at the time of transfer will fall if the back slippage layer 2 is too thick, it is not 
desirable. It is also effective to precede to form the back slippage layer 2 and to form a primer 
layer which becomes the base film 3 from polyester resin, polyurethane resin, etc. 
[0021]Here, as for the amount of the polyvalent metallic salt used of alkyI phosphoric ester, it is 
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preferred that they are 10 thru/or 20 weight sections per binder resin 100 weight section, and if 
sufficient slippage is not acquired as the amount used is less than a mentioned range, but a 
mentioned range is exceeded on the other hand, since physical intensity of a back layer will fall, 
it is not preferred. 

[0022]As binder resin, for example Ethyl cellulose, hydroxyethyl cellulose, Ethyl hydroxyethyl 
cellulose, hydroxypropylcellulose, Cellulose type resin, such as methyl cellulose, cellulose 
acetate, cellulose acetate butyrate. and nitrocellulose. Polyvinyl alcohol, polyvinyl acetate, a 
polyvinyl butyral. a polyvinyl acetal. Vinyl system resin, such as a polyvinyl pyrrolidone, 
polymethacrylic acid methyl ester, polymethacrylic acid ethyl ester, polyacrylamide, and an 
acrylonitrile styrene copolymer, polyester resin, polyurethane resin, silicone conversion, or 
fluorine conversion urethane is mentioned. In these, a cellulose type, an acetal system, a butyral 
system, an acrylic resin system, an acrylic nitril styrene copolymer system, a polyester system, a 
polyurethane system, etc. are preferred, and it is preferred to use what has especially in it. some 
reactant group, for example, reactant hydroxyl group. 

[0023]In order to raise coating nature at the time of carrying out coating formation of the heat 
resistance of the back slippage layer 2, adhesion with the substrate sheet 3. and the back 
slippage layer 2. etc. to the above-mentioned binder resin. A paint it is [ adding polyisocyanate 
as a cross linking agent ] preferred it. and conventionally publicly known as such polyisocyanate. 
Although it may be which thing currently used for composition of adhesives. polyurethane. etc., 
for example. — ; Takenate" by Takeda Chemical. Ltd.. and "a product [ made from Da'inippon 
Ink Chemicals ]; bar knock". " — ; made from Japanese Polyurethane — coronate" — " — what 
is marketed can be used as; duranate" by Asahi Chemical Industry Co., Ltd., a "product [ made 
from Beyer ]; De Dis module", etc. 

[0024]And when polyisocyanate is used as a cross linking agent of binder resin, Polyisocyanate 
is added at a rate of five to 200 weight section to binder resin 100 weight section, if it is 
preferred to make it a ratio of NCO/OH become 0.8 to about 2.0 and there are few additions of 
polyisocyanate at this time, crosslinking density will become low and heat resistance will become 
insufficient On the contrary, while control of contraction of a coat which will be formed if there 
are too many additions of polyisocyanate will become difficult, inconvenience of cure time 
becoming long or an unreacted NCO group which remains in the back slippage layer 2 reacting to 
moisture in the air will arise. Since an unreacted isocyanate group remains in many cases when 
an isocyanate is added as a cross linking agent of binder resin, after carrying out coating 
formation of the back slippage layer 2. it is preferred to perform sufficient maturation treatment. 
[0025]It is used by the about 3-25-micrometer thing which has a certain amount of rigidity and 
heat resistance as the substrate sheet 3 of the invention transfer sheet 1. and specifically. 
Various converted papers, such as a condenser paper, or polyester, polystyrene. Polypropylene, 
Pori Sail John, a polyphenylene sulfide, polyethylene terephthalate. Although a plastic sheet 
which consists of polyethylenenaphthalate, 1,4-polish do hexylene dimethyl terephthalate, 
aramid, polycarbonate, polyvinyl alcohol, cellophane, etc. can be illustrated. Dimensional stability, 
heat resistance, tough nature, etc. to especially polyethylene terephthalate is preferred. 
[0026]In order to raise detachability and foil piece nature, can form the stratum disjunctum 7 in a 
side in which the optical diffraction structure formative layer 4 of the above-mentioned 
substrate sheet 3 is formed by a thickness of about 0.1-1.0 micrometer if needed, but. The 
construction material is suitably chosen according to construction material of the substrate 
sheet 3, and Polymethacrylic acid ester. The waxes, polystyrene, chlorinated rubber, casein, 
various interface slippage agents, a metallic oxide, etc. which use polyvinyl chloride, cellulose, 
silicone, and hydrocarbon as the main ingredients can be illustrated, and these things may be 
used independently, or may mix and use two or more sorts. If substrate sheet 3 the very thing 
has detachability, there will be no necessity in particular of forming the stratum disjunctum 7. 
and a surface protection layer which protects the optical diffraction structure formative layer 4 
after transferring in a position in which the stratum disjunctum 7 is formed in this case can also 
be provided. 

[0027]In order to make these layers easy to fracture in arbitrary shape, impalpable powder, such 
as micro silica, may be added in 10% or less of quantity. Of course, since transparency is 
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required, the particle diameter is limited to 1 micrometer or less. 

[0028]As resin which constitutes the thermal adhesives layer 8 provided if needed, polyacrylic 
ester, polyvinyl chloride, chlorinated polypropylene, polyester, polyurethane. rosin or rosin 
conversion maleic acid, a polyvinyl chloride acetate copolymer, etc. are mentioned. 
[0029]Impalpable powder, such as micro silica, can be added and it can add 1 to 200% according 
to the purpose so that it may be easy to fracture the adhesives layer 8 concerned in arbitrary 
shape and it may also turn into the adhesives layer 8. A particle of 1 micrometer or less has 
small good influence on a reflective thin film layer of making a transfer layer generate 
unevenness etc. at the time of transfer. 

[0030]Here, optical diffraction structure as used in the field of this invention means a diffraction 
grating or a hologram, and an interference fringe of a diffraction grating or a hologram is recorded 
on the optical diffraction structure formative layer 4 provided in one field of this invention 
transfer sheet 1. 

[0031]An interference fringe of a diffraction grating recorded on the optical diffraction structure 
formative layer 4 or a hologram. What is recorded as relief of surface unevenness (if a hologram 
is taken for an example) A thing by which what an interference fringe is recorded on in this way 
is generally called a "plane hologram" and which is recorded on the thickness direction in three 
dimensions (if a hologram is taken for an example) What is recorded as diffraction takes place by 
change of amplitude of a light what an interference fringe is recorded on in this way is generally 
called a "volume hologram", or according to change of transmissivity (if a hologram is taken for 
an example) If what is recorded in this way may be any which are generally called an "amplitude 
hologranri" and an interference fringe gives the example about a hologram as optical diffraction 
structure. An Fresnel hologram, the Fraunhofer hologram, a lensless Fourier transform hologram, 
Laser reproduction holograms, such as an image hologram, an Lippman-type hologram. White 
photo-regenerating holograms, such as a DENISHUKUHORO gram and a rainbow hologram, 
holographic SUSUTE rheogram using these principles, a multiplex hologram, a color hologram, a 
computer hologram, a hologram display, A holographic diffraction grating etc. are mentioned. 
[0032]In order to record an interference fringe of a diffraction grating like the above, or a 
hologram on the optical diffraction structure formative layer 4. In being able to record by a 
method of the conventional known, for example, recording an interference fringe of a diffraction 
grating or a hologram as relief of surface unevenness. A diffraction grating and an interference 
fringe use the original edition recorded in a concavo-convex form as a press die, A resin sheet is 
placed on this original edition, suitably, by a means, heating pressure welding of both is carried 
out, and a heating roller etc. should just reproduce an irregular pattern of the above-mentioned 
original edition. Thus, it is preferred to record an interference fringe of a diffraction grating or a 
hologram on the surface of the optical diffraction structure formative layer 4 as relief of surface 
unevenness at mass production nature or a cost aspect. 

[0033]As construction material of the optical diffraction structure formative layer 4 on which an 
interference fringe of a diffraction grating or a hologram is recorded. Thermoplastics, such as 
polyvinyl chloride, an acrylic (an example, MMA). polystyrene, and polycarbonate. Unsaturated 
polyester, melamine, epoxy. polyester (meta) acrylate, Urethane (meta) acrylate. epoxy (meta) 
acrylate, polyether (meta) acrylate. what stiffened thermosetting resin, such as polyol (meta-) 
acrylate. melamine (meta-) acrylate. and triazine series acrylate, — or, It is usable and a mixture 
of the above-mentioned thermoplastics and thermosetting resin can also use a thermoforming 
nature substance which has a radical polymerization nature unsaturation group besides these 
things. 

[0034]In recording an interference fringe of a diffraction grating or a hologram on the surface of 
the optical diffraction, structure formative layer 4 as concavo-convex relief. It is preferred to 
form the thin film layer 5 for raising diffraction efficiency in the relief surface 6, If a metal thin 
film which reflects light is formed as the thin film layer 5. reflection type optical diffraction 
structure will be acquired, and transparent type optical diffraction structure by which a substrate 
with which transfer formation of the optical diffraction structure will be carried out if a 
transparent thin fil m is formed as the thin film layer 5 is not concealed is acquired, and these 
things can be suitably chosen according to the purpose. 
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[0035]A metal thin film formed when making optical diffraction structure into a reflection type 
thing, Metal, its oxides, nitrides, such as Cr, Ag, Au, aluminum, and Sn. etc. Independence. 
Combine two or more sorts and Or a vacuum deposition method, sputtering process, a reactive- 
sputtering method. It is preferred to form so that the thickness may be 500-1000 A by the ion 
plating method, electroplating, etc., and the metal thin film concerned can also be formed in dot 
shape so that a transfer material with which optical diffraction structure was transferred may 
not be concealed thoroughly. 

[0036]A transparent thin film formed when making optical diffraction structure into a transparent 
type thing. Especially if it is a thing of a light transmittance state which can raise diffraction 
efficiency, will not be limited, but. It is a transparent continuous thin film with a larger refractive 
index than 1 optical-diffraction-structure formative layer 4 which is indicated by JP,H4- 
281489,A, A thing transparent in visible regions, such as Sb2S3, TiOg, ZnS, SiO. TiO, and SiOg, 
Infrared rays or what is transparent in an ultraviolet region, a transparent ferroelectric with a 
larger refractive index than 2 optical-diffraction-structure formative layer 4. 3) Resin in which a 
reflective metal thin film (a transparent continuous thin film whose refractive index is smaller 
than the optical diffraction structure formative layer 4, and 4200A or less in thickness), and 5 
optical-diffraction-structure formative layer 4 differ from a refractive index, a layered product 
which combines suitably construction material of the 6 above 1-5, etc. can be mentioned 
[0037]Atthough thickness of four is 200A among the above 1-6, the thickness of 1-3, and 5 and 
6 should just be a transparent region of construction material which forms the thin film layer 5, 
and, generally is 500-20GOA. When forming the thin film layer 5 by the above 1-4, When it can 
form by general thin-film-forming means, such as a vacuum deposition method, sputtering 
process, a reactive-sputtering method, the ion plating method, and electroplating, and forms the 
thin film layer 5 by the above 5. the thin film layer 5 can be formed with a general coating 
method. When forming the thin film layer 5 by the above 6, the thin film layer 5 can be formed by 
combining the various above-mentioned means and a method suitably. 

[0038]A field of a side and an opposite hand in which the optical diffraction structure formative 
layer 4 of the substrate sheet 3 is formed in this invention. Namely, especially a point of having 
formed the back slippage layer 2 in a field where a heating medium touches at the time of 
transfer, and having made the back slippage layer 2 concerned containing polyvalent metallic salt 
of alkyi phosphoric ester is important. While it is softened or fused and shows good slippage 
when polyvalent metallic salt of this alkyI phosphoric ester is heated as it is also with applied 
energy needed for transferring optical diffraction structure though it has a certain amount of 
heat resistance. What it was cooled after that and solidified does not remain as dregs around a 
heating medium, and there is also no possibility of damaging a heating medium. 
[0039]And with low energy (0.1 - 0.3 mj/dot) like [ in a case of printing with a thermal-ink- 
transfer-printing ribbon ], optical diffraction structure mentioned above. Since you cannot make 
it transfer good with film strength and thickness of a transferred portion, it is required that heat 
resistance and heat slide nature of the back slippage layer 2 should be higher, but. In this 
invention, even if it gives 0,3 or more mjVdot of applied energies of 0.8 or more mj/dot further to 
the back slippage layer 2, desired transfer fitness can be acquired. 

[0040]Therefore, if this invention transfer sheet 1 is used, a heating medium like a thermal head 
will carry out smooth movement to a transfer sheet without causing a sticking phenomenon. 
Since transfer formation of the optical diffraction structure can be individually carried out 
according to the purpose and use by arbitrary patterns, without inconvenience arising in any way. 
While fully being able to respond to various designs variously, for example, a duplicate can also 
form various kinds of individual information described to gold notes, a ticket, a commuter pass, 
etc. by difficult optical diffraction structure, and it is possible not only fanciness but to raise the 
security nature substantially. As shown in drawing 2 . according to such sizes, transfer formation 
of the optical diffraction structure 14 can also be carried out in piles on information on the mug 
shot 10 described at the transfer material 9, the number display 11, the signature 12. and red 
seal 13 grade, and prevention of forgery and an alteration of the above-mentioned information 
can be aimed at by this. Like an emblem of a maker, even if shape is the same, it is satisfactorily 
applicable also to a thing that many sizes exist. On a substrate which has already recorded 
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information, if a transparent thin film is used, even if it transfers, the information can be seen 
and design nature and SEIKYURI tea nature will increase further. In drawing 2. a graphic display 
of a diffraction pattern by the optical diffraction structure 14 is omitted 
[0041] 

[Example]Next concrete working example of this invention transfer sheet is given, and this 
invention is explained still in detail. 

[0042] [Working example 1] The 12-micrometer-thick polyethylene terephthalate sheet was used 
as the substrate sheet, and coating formation of the back slippage layer was carried out with the 
coating liquid of the following presentations so that the thickness after drying to the field of one 
of these might be set to 1 micrometer. 
[0043] 

[Back slippage layer] 

- Styrene acrylic nitrile copolymer (product made from die cell chemicals: cevian NA) 18 copy 
and, polyester resin (Unitika make: Ely Tell UE-3200) one copy and, and zinc stearin phosphate 
(the product made from the Sakai chemicals: LBT-1830). 44 copies of two copy and toluene 36 
copy and, methyl ethyl ketone [0044] After carrying out coating formation of a protective layer (1 
micrometer) and the optical diffraction structure formative layer (3 micrometers) one by one 
with the coating liquid of the following presentations in the field of another side of a substrate 
sheet so that the thickness after desiccation may serve as a value in (), The optical diffraction 
structure formative layer was constituted as a relief hologram, it ranked second and the metallic 
thin film layer was formed by 500-A thickness by TiO^ on the optical diffraction structure 
formative layer 

[0045] 

[Protective layer] 

- 3 copies of 25 copies of cellulose acetate resin five copy and. methanol 25 copy and, methyl- 
ethyl-ketone 45 copy and, and toluene methylol-ized melamine resin five copy and, and particle 
micro silica (particle diameter of 0.1 micrometer) Para toluenesulfonic acid 0.05 copy [Optical 
diffraction structure formative layer] 

- Acrylic resin 40 copy and, melamine resin ten copy and, cyclohexanone 50 copy and, methyl 
ethyl ketone 50 copies[0046]Next. on the metallic thin film layer, it formed so that it might be 
set to 3 micrometers after drying the thermal adhesives which consist of the following 
presentation, and the transfer sheet of this invention was obtained 

[0047] 

[Thermal glue line] 

- Ten copies of polyvinyl chloride acetate copolymer 30 copy and, acrylic resin ten copy and, 
and particle micro silica (particle diameter of 0.1 micrometer)[0048]The thermal printer (thermal 
head) of 8 dots/mm of resolution was used for the obtained transfer sheet, the energy of 1.0 
mj/ dot was impressed, and optical diffraction structure (hologram) was transferred in somewhat 
larger size than the mug shot on a card. At the time of transfer, it did not generate at all and the 
sticking phenomenon did not have generating of wrinkles, either, and a transfer sheet runs 
smoothly, does not have any problem, and was able to consider hologram transfer of the desired 
shape excellent in the design nature which can observe both holograms as the mug shot. 
[0049][Comparative example 1] Zinc stearyl phosphate was not used but the transfer sheet was 
obtained like working example 1 except it. When the printing test was done like [ transfer sheet / 
which was obtained ] the case of working example 1, the sticking phenomenon was violently 
impossible for transfer of a hologram. 

[0050][Comparative examples 2-4] The transfer sheet was obtained like working example 1 using 
what is shown in the following table 1 known as lubricant instead of zinc stearyl phosphate 
except it. About the obtained transfer sheet, the result of having done the printing test like the 
case of working example 1 is combined with Table 1 . and is shown. 
[0051] 
[Table 1] 
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mm 
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[0052]Thus. even if Teflon powder and melamine resin were excellent in heat resistance, since 
the melting point was comparatively high, melting (or softening) was not carried out with heating 
by a thermal head, but the sticking phenomenon was accepted, and they did not show sufficient 
slippage. What cooled the scarce thing after melting to heat resistance, and was solidified to it 
like polyethylene wax remained as dregs around the heating medium. 
[0053] 

[Effect of the Invention]As explained above, while the optical diffraction structure formative 
layer is provided in one field of the substrate sheet, this invention transfer sheet, Since the back 
slippage layer which made polyvalent metallic salt of alkyi phosphoric ester contain is provided in 
the field of another side of this substrate sheet. Since transfer formation of the optical 
diffraction structure can be carried out to a transfer material good with arbitrary transfer 
patterns, without problems, such as sticking, arising even if it performs transfer by the heating 
medium like a thermal head. While being able to perform transfer formation of the optical 
diffraction structure corresponding to various designs according to this invention transfer sheet. 
Prevention of forgery and an alteration of the above-mentioned information can also be aimed at 
by closing raising substantially the security nature which optical diffraction structure has, if 
possible, and carrying out transfer formation of the optical diffraction structure further according 
to such sizes in piles on the information described at the transfer material. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1]It is drawing of longitudinal section showing an example of this invention transfer 
sheet. 

[Drawing 2llt is a schematic diagram explaining the example of 1 use of this invention transfer 
sheet. 

[Description of Notations] 

1 Transfer sheet 

2 Back slippage layer 
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3 Substrate sheet 

4 Optical diffraction structure formative layer 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 



lO 1 I 




[Translation done.] 
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